We report our experience ( /987-/ 993) with Meniere 's disea se patients treated with a retrolabyrinthine vestibular neurectomy. The current literature was reviewed and our results have been compa red with those of pre vious reports. The overall success rate for vertigo relief was 96.7%, with no seriou s or permanent complications resulting from the proc edure. The technical elements ofthe operation, as they apply to our approach and those of others. ha ve been analyzed. with special attention given to the anatomical features of the region lind their influence on succe ssorfailure. We conclude that the retrolabyrinthine approach for vestibular nerve section remains a safe and highly successful technique which merits continued use.
Introduction
Control of incapacitating vertigo is the primary objective of surgery for Meniere' s di sease in patients who have failed medical therapy. Se veral surgical procedures are available to achieve this goal, but selective section of the ves tibular nerve is the most favored because it effectively controls vertigo while preserving hearing.
The development and growing experience with various techniques for vestibular nerve section have given rise to some contro versy regarding the best approach to the ner ve. In ,addition, although thei r incidence is low , all Yasar Cokkeser, MO d Alexandria, Egypt Fernando Mancini, MO d Mario Sanna, MOd Piacenza, Italy procedures used currently have the potential for serious and even life-threatening complications. With these considerations in mind we reviewed our experience with retrolabyrinthine vestibular nerve section (RLVNS ) in order to assess its role in the current treatment ofMeniere' s disease . To this end , we have compared our result s with those of pre vious series, stressing the technical and anatomical features that may limit a success ful outcome.
Historical Note
The first vestibular nerve section (VNS) was attempted by Parry I through the middle crani al fossa (MCF) in 1904. In 1912 Frazier? used the suboccipital approach to divide the cochleovestibular nerve and Mckenzie,' in 1936, selectively divided the vestibular branch through the same approach. In 1961 House" popularized the MCF approach to the internal auditory canal and used it for VNS. Pulec.v' and later Pi sch ,? Garcia-Ibanez" and Aristegui et al,? presented technical modifications, In 1971 Pulec et al'" first described the retrolabyrinthine approach and its use for the removal of acou stic neuroma. In ,1972 Hitselberger and Pu1ec,II and in 1977 Pu1ec and Hit selberger,12 introduced the retrolabyrinthine (RL) approach for the treatment of trigeminal neuralgia. In 1980 Sil verstein and Norrell " popularized this approach for VNS. In 1987 Sil verstein et aP4adopted the retrosigmoid techn ique (RS) and recently introduced the combined retro sigmoid-retrolabyrinthine (RS-RL) approach." In 1990 Vernick " suggested the infralabyrinth ine approach for VNS and reported on two cases. Gruppo Otologico (Piuccnza. Italy). RLVNS was undertake n in this gro up followi ng failure of intensive medica l therap y, includin g a salt-res tricted die t. di uretics and symptom treatme nt for three month s. Prior to this. they had been treated e lsewhere for six to 72 months (mean 18 months). Preop erati ve sc reening includ ed auditory brain ste m evoked respo nses (A BR), co mputed temp oral bone tomograph y (CT) and gado linium co ntras t magnetic resonance imaging (M RI).
Materials and Methods
Hearing le vel was assessed as the pu re-t on e average (PTA) of 500 Hz. I kHz,2 kHz and 3 kHz frequencies.
Postoperative result s were reported as improve d, unchanged or worse. PTA diffe rences of 15 dB or less were not co nside red significant. The degree of balan ce dysfunction was rated as non e, mild , mod erate or se ve re, accord ing to the 1985 AAOO guide lines of the AAOO Co mmittee on Hearin g and Equilibrium.'? Result s were further c lass ified as imp ro ved , unch an ged or worse.
Patient inform ation was obtai ned by means of a qucstionn aire regar d ing vertigo, hea ring, tinnitus, instabi lity and aura l fullness as co mpared to thc preope rati ve status. Result s were reported as relieve d, improve d, unchanged or worse.
In two of the 35 patients the procedu re cou ld not be co m pleted . Q ues tio nnaire res po nses we re obta ined in 3 1 of thc remaining 33 patie nts. Ana lysis ofcl inical result s is based on the 3 1 cases from which co mp lete information was ava ilable,
Results
Patients' ages ranged from 29 10 60 years, with a mean 01'44years, Twe nty-three patie nts (65.7 %) were men and twe lve (34.3 %) were women. Seve ntee n patients (48.5 %) had right-and e ighteen (5 1.5%) had left -sided disease, Patie nt follow-up ranged from six to 76 month s with a mean of 33.7 months.
Surgical Findings
In the co urse of ongo ing studies in our laboratory we measured the distance betw een the anterior edge of the sigmoid sinus and the posterior se micircular canal in 79 dry tem poral bone spec imens and determin ed that it varies from 4.0 nun to 15.0 nun (mean 7.16 nun ). ln thc sa me speci me ns the d istance betwee n the j ugular bulb and the pos terior se micirc ular ca nal (PSC) ampulla ranged from 0.0 nun to 9 nun. with a mean of 3.88 nun . lut raopcra tivc measurements prod uced slightly differe nt result s. T he sig moid sinus was anterior to the PSC (wi thin 5 nun ) in 26 cases (74.28 %). A j ugular bulb close to (5 mm or less) the ampulla of the PSC was found in four cases For samplesand pallent Information containing money-savingcoupon,call:
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Patients complaining of ...
Recommend Salivart. A one or two second spray of Salivart provides immediate, temporary relief of oral dryness caused by head and neck radiation therapy and chemotherapy. Asingle application moistens the mouth upto two hours. Patients using Salivart find it facilitates rhewlng, swallowing, and speaking. As palliative treatment, Salivart makes the patient more comfortable, and reduces the risk of further oral complications. It can be used PRN, and has no contraindications. Give your patients a choice. Recommend Salivart and improve their quality of life. as seen in hypoplastic mastoids. A potentially restricted field must be recognized before dividing the dura. To increase the exposure the sigmoid sinus is freed of overlying bone and a 2 to 3 em retrosigmoid craniectomy is completed. The junction with the lateral sinus must be visualized and the jugular bulb outlined following complete exenteration of the retrofacial cells. This maneuver results in additional posterior displacement of the sigmoid sinus and cerebellum, thereby widening the retrolabyrinthine space.
The height of the jugular bulb is technically less important since the position of the VIIth-VIIIth nerve complex is superior to its level, even when its dome is higher than the floor of the middle ear. Intraoperatively we encountered a high jugular bulb in four cases and in no instance did it interfere with the nerve section.
The most frequently reported complication of the RLVNS 
Discussion
The effectiveness of the retrolabyrinthine approach to the Vllth-VIIIth nerve complex is based on obtaining an anteroposterior field wide enough to permit easy retraction of the sigmoid sinus and the flocculus once the dural opening is completed. This maneuver may be restricted by a sigmoid sinus located in an extreme anterior location, (11.43%), and the middle fossa dura was considered low by the surgeon in 10cases (28.57%). Similar observations have been noted by Paparella and Sajjadi. 18 Within the cerebellopontine angle, the anterior inferior cerebellar artery (AICA) was found posteriorly placed in eight cases (22.85%), and located between the VIIth and VIIIth cranial nerves in one case (2.985%). The flocculus protruded into the field in two cases (5.7%). In two cases, anatomical findings prevented completion of the procedure: in one the flocculus could not be retracted and in the other cerebellar swelling obscured the surgical field.
Clinical Findings
Control of vertigo episodes was complete in 30 of 31 patients (96.7%). In the remaining patient (3.3%) im-Disability provement was substantial, with three moderate attacks None during the first 12 months (Table I) .
The degree of functional disability before and after Mild surgery is summarized in Table 2 . Twenty-three patients (74.2%) had no balance problems after nerve section and Moderate eight (25.8%) experienced mild instability.
Auditory symptoms were the least affected by the Severe procedure (Table 3 ). Hearing thresholds remained the same in 15 patients (48.3%) and --------------------------were worse in 15 (48.3%), with one patient experiencing anacusis. Tinnitus remained unchanged in 20 patients (64.5%) and was improved in nine (29.1 %), with Vertigo four of these (12.9%) reporting complete relief. Tinnitus was Instability worse in two patients (6.4%). Aural fullness was reported as Hearing improved in 14 patients (45.2%), with nine of these (29%) experi-Tinnitus encing complete relief of this Aural fullness 9 (29%) symptom. Aural fullness was the same in 16 patients (51.5%) and worse in one (3.3%). Seven patients had no preoperative fullness. Gait instability improved in 23 patients (74.1 %), with 10 (32.2%) experiencing complete relief and 13 (41.9%) marked improvement. It did not change in three (9.6%) and was worse in five (16.3%) patients. Complications (excluding the two cases in which the procedure was aborted) occurred in two of the 33 (6%) patients. These patients developed a transitory VIth nerve weakness. is a cerebrospinal fluid (CSF) leak. Packing the dural opening with strips of abdominal fat has significantly reduced the incidence of this complication, which did not occur in this series. The two cases of transitory VIth cranial nerve paralysis could have been due to the intrusion of adipose tissue into the cerebellopontine angle or to excessive traction. Placing a sheath of temporal is muscle fascia over the dural opening and across the antrum may prevent intrusion of graft tissue into the angle. An often cited technical problem with the RL approach to nerve section is that a distinct separation between the cochlear and the vestibular nerves may be difficult to find. Silverstein and Norell" noted that a cleavage plane was present in 75% of cases and was suggested by the darker tone of the superiorly placed vestibular nerve. In this series a separation between nerve bundles was readily found in all cases and made evident by gently pressing on the vestibular nerve with a blunt pick. Brackmann and Monsell'" have shown that some auditory and vestibular fibers intermingle within the cochleovestibular bundle, making it impossible to completely divide the vestibular nerve without damaging cochlear fibers. Retention of intact vestibular fibers could explain some of the failures related to this approach," and is the likely cause of the one partial failure of this series.
Expertise and experience in functional endoscopic paranasal surgery
Hearing preservation at preoperative levels was achieved in 60% of our patients. Hearing remained serviceable, with speech discrimination over 60%, in all cases except one in which anacussis occurred. These results are very similar to those of previous series, and since no instances of semicircular canal intrusion were documented, they probably reflect interruption of cochlear fibers while sectioning the vestibular trunk. More recently, auditory evoked responses have been monitored in every case. We have found this valuable when defining a plane between nerves. Readings are obtained while an initial trough is developed between trunks. Morphology changes and wave-V latency increases are commonly seen during this phase, but tend to be transient. Repeated controls allow for corrections during nerve separation and division.
The results obtained from the patients' questionnaires show a high rate of vertigo relief. However, postoperative gait instability and bouts of brief positional dizziness are significant problems following VNS, regardless of the approach used. Positional dizziness tends to disappear rapidly, but gait instability (16.3% in this series) may be prolonged and require rehabilitation. Patient age, degree of preexisting vestibular dysfunction, visual problems and the time elapsed between surgery and active mobilization are all factors influencing functional vestibular recovery. Preoperative electronystagmography is valuable as a predictor of postoperative instability. Patients with little labyrinthine damage, as suggested by only moderately impaired responses to caloric stimulation, are likely to require early mobilization, and an intensive 582 vestibular rehabilitation plan should be outlined prior to surgery.
We have compared our results with those of the middle fossa and retrosigmoid techniques as available in the literature.":" The middle cranial fossa approach allows selective section of the vestibular nerves within the internal auditory canal and permits resection of Scarpa's ganglion. However, the technique is often difficult, and has a relatively high incidence (3 to 19.6%) of transitory facial nerve paralysis and anacussis (0.5 to 8%). In addition, when the procedure is lengthy it carries a higher risk of complications related to prolonged temporal lobe retraction."?' It should be reserved for cases in which active middle ear disease is present or when CT scans reveal a mastoid too contracted to allow a good presigmoid exposure.
The RS approach is faster, permits easier separation of the vestibular from the cochlear nerve and offers the possibility of opening the internal auditory canal to expose the nerves within it. 24 . 26 This approach is probably less familiar to the majority of otologists than the transtemporal techniques and has a 10 to 50% incidence of postoperative headache." Hearing preservation with the RS approach varies between 67%, as reported by Silverstein et al," and 91 % as reported by Schwaber and Vrabec." The incidence of CSF leaks is approximately 5% and it is potential1y higher if the internal auditory canal is dril1ed open and the petrous bone contains air cel1s. 24 • 26 Silverstein et al's" combined RL-RS technique achieves comparable results with a lower incidence of headaches, but requires additional dissection and surgical time.
Conclusions
Our results and those of previous authors demonstrate that the retrolabyrinthine technique for VNS is an excellent option for the management of incapacitating vertigo. It has a very high success rate with very low morbidity. It compares favorably with the middle cranial fossa approach and comparably with the retrosigmoid approach. 
